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1(5?) Abstract | 

i A system {100} uses a global translator {122} to automafecaily synchronize multiple copses of a workspace element across, 
I different format between multiple sites in a secure network enviiorwnent. independent of whether the sites are protected by sstej 

t * | 4 ( > « f ' s >l >"f MnlU if! " H tH v if <. <n V- U 

ia first store (136} for storing a first workspace element m a first format, a second store lor storing a workspace in a; 
^-,c^v" (f ! ; t ->n<n » <u,vt ^ ^ , >i e .ksu" ^ 1 <>f ^ * \ ?" v; ^n ^i-na-'L'/i'?; o 
! between a first format and second format ; 



■ (57) Abregs ! 
I Urs systems {100} utlse un tradsjeteor giobai (122) pour synchroniser autornatiquement des copses multiples d'wn efament de; 

it. r a Vv'f s 5" C' M!> h li>-it , 'UO \> ^ >. J s -f - ,( /C ' ' ' ' ■> O t 1 c 

jindApendammeot du fast que~i»s sites sosent proteges pat des r«ur$ coupe-feu (514) au site, L'enviionnereent «e teseau sur ; 

Irnerriotisatjor, d'un premier element d'uoe zone de manoeuvre dans un premfer format, urse deyxsi'me memoire {154} pour is; 
i memofisafion d'une sone de manoeuvre dans un deuxseme format, un canai da comrrtyrssoatioo <108> fedent la premiere memoirs si 
! fa deuxierne memoire, et un trsducteur {122} assurant ta traduction entrs un premie? format st un deuxteme format 1 
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A,s«WJ OOOJ itses a §iofcsi (resistor (SSii «> ■ suteesisSicBiiy- 

famat fcetweess RSisitspfe sites i« a se«is« «ew«a* e-aviroantcpi, 

ci:4). TV. gecare ii««w'k ^visomnent includes a giotosS serve* 
( !ii6) ajmwara » wtsli'pic ciients, Vk &ysw;i roo.isites a fits; 
|{36> for stoi'iffg a lust workspace eteraent in * 8m feirsst, 
L'oin! Mi** stori-s a *wk$ps-:? jrs 4 second fennit, a 

munition cHaritei f :0S> coupling fee Sm store to the second 
: v and s rmwiator tor ttmsbiting fotiweea s. Sist format 
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system and method for using a global '*'q symchkonge 

workspace 

1 . Vi&ld of the favsatfea 

This invention rmtcs e^ernlsy to e.or?jp;iter neiwntk^ and row jj3iiicu;a;}y to a 
iv;>U3s and m;??x : od 6>t a-atsc. s globsi trsasiaior '.•> sytrcafonize workspace elements sues* as 
file? across & computer network 

Dasa cotssisteacy is s significant avrtcern for computet users. For example, -when 
tnainufirong multiple {aciej^dentsy-modHsaHc copies of a uoc.awe.fii. ;» u:;er risks asu>.? an 
outdated version. By the time the user nftio.es> an ttromxisrancy. iaterparty 

thse 3ffcrfipi«!g to. reconcile the. mmxsissstefit versions asid ^dressing aay 

The problem of data tn«>nsistei5cy is ^acerbated when tmMpie copies of a doajiueo; 

it- i,(t <t J j ftt J'Ri^ K !K t) U ^ 1 v 1 iris ^ *V5 

such as coxiverotional firewall teebneiogy. a use? may have aromoniy to » parbcBhf on* erf 
these network location*. Wiflhnrf access to the other she;;, the. ijset carrot confirm ujsi 
version «o t?>c acccisibic she ss :)«? most recent draft. 

Data consistency problems may aho arts* wise;- using application programs irons, 
different vendor*. For example, the Netscape Navigator*** web browser end the Internet 
Fxp)orei TO web browser e;-cb. store bookmarks tor quKd: reference to i-tteresor-g web siies.. 
However, since each web browser uses different formats and stores bookmarks in different 
files, Use bookmarks ate ??o; inttrchusgs-table. In skhiio;;. ;>r;e web browser may store s 
seeded bookmark* and the. other niay not. A user who, for example, runs fits Internet 
Explorer'* web browser at home and rw» the Netscape N&vigaoi SM veb hmN««r at >.ycrk 
ricks uavrti}?. inti)ris;stc::it bookmark;; at each Socager:. 



Therefore, a system and method ;>rs: r>ee<fed ibv presiding tssers v. 
and took- particularly for sysninv-iwir^ multiple copies 'ifa works* v * 



SUMMaSY OF fHE INVENTION 

Th« present invention provides g system and r»etho<i for using a globaJ Kasha* to 
synchronise rwsl&Bie copter of* vrerkspace element in & yjcws network eawonxata. Ths 
secure newotfc environment includes a global . ! *ervef connected to -msfopie cisents. Using tr-.e 
present system and tncthod. tfaectfeol* aatotnahcaSly lyadvooize vvortapace dement.* 
between multiple sates, independent of whether the sixes ate protected by site titewalhs. Ikttsg 
{he present system and awthod. the. dienis can aytomatxcaily synchronize workspace elements 
acxoss different fonnib <tnd can merge woticspacc element foyers for cro^ nse. 

Tfie system itwXiide-s a fast, store tor stonng ftrs.1 workspaces elements in a first format, 
a second store for storing second workspace elements w a second torraat, a communications 
chasjrseS coupling the first store to- the second store, ^ichroruzatioti raeuas lot syndtrOGmng 
first wxkaptex eleroetsts and second workspace elente tits, and a traasfeiot for translatltag 

Similarly, the method includes the steps oraccesssng a first -store storing a first 

element in a second format,- synchromateg the ftrsr workspace .element «sd the second, 
work space element, and translating bcrwecsi the rim format and the second fortn&t. 

The iystem and method advantageously use a trusted third party to enable the 
synchronisation ;>f wotksp-ace data among nrnldpfe sues AccottJarnUy, a extent riser who 
nuantaixis a work site, a borne site., an otT-site and the global se rvor infer cat; synchronize U;e 
workspace sata or portions thereof among all fcttr sites. Fanner. the predetermined criteria 
(which Cortisol when the s>f idsronizatiOR-stait modvde ininaiex synchronization) may ;>e act 
so that toe general s-ynehroni^tof! ntothde synchronies the workspace data rnx>n ttser 
reatje*.t, a; predetermined times during me d.ry snct: as. white the jser >s committing or after a 
predetermined usef action such as user log-otYor ;;set te$;-<'!i. Became- the bystetn and 
method operate over the internet, sy*xh«Hd£auar$ can occur over arty di&tiasce. Since the 
system and Method b-.dx.uiir format translation, trict^mg of workspace det>x.nts between 
different application programs and different piatforms ts possible. Further, because 



3 : .u-:hiO-\UA'n-n « tsu'jJti i 'wn o, eh n lt>e \a-wsui, oc sytncii fcr-.v.. 1 ! \-hx.h vcwm s 

K-ntrf wfu»«.w^a-^s dees no* «i *r. »m«o«icnt to wra..^ c ciewcrt nefcrc .n. . 
A!>« ■nssct >V j!ff\ pref»*e*v*s5n^ i," si"* fix f*txt -a -'usx <nv wethvjd 

\ Ki : >s a b' v> d-acr-x^ tUn^r^iv ,t .•«a^xi?cr r ux ^o-Jsrux- <h< 

fs* mescot rnvrntsom; 

20 I So 4 ss a bKvk >iwtar). ■hxiifa-.xftj- J,*uusf )"t< ■ \ Kxv vft-x v 

- k- 5 a b ! c^ -ii jrrarr .^Sscrx j-.< Jet^s > I ^a^j^^-sha* ,uv*xt. 
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ffiRSCRlF TlON OF im PREFERRED EMBODMegL 
FI6. 1 is a block diagram Hhatrating & eoimpvsK* network 100, coixsprsatsg a firs? rsoae 
:;uC 5j 33 ;s ranoK eempiitcnccrcsHsal 102 ceased via a commuBotiow: channel 104 such as 
Uie Interact so a global smet 106. The global server ) 06 is in mm coupled via a 
comrnafikssMons channel ! 08 such as the Uiieaaei so a xecotk node such as a Local Area 
Network fl,AN"i 5 ! 0 Tk- global server 106 is pjotecied by 3 global grcwall ; I *«4 U« 
LAN 1 10 is proiecSed by u LAN hrewah I hi. 

The LAN lib includes a bus 1 26 coupling the !. AN ihcvvali 1 14 to an e-mail 

server I 2S having. an e-mail fofcSer 5 }5s contabing c-maiSi, io a file server ! 3 2 having a file 
folder I 42. coetavaag fue$. to a cafemUr setv« 130 bavrag a calendar folder 140 camatBUg 
calendar da:a, sad jo a desktop computer I S-\ having .5 web btows« J 52 arid a booktsark 
(■Ak-i 14* containing bookmarks I ■ will be appreciated thai the fold*:" .1 V$, tile fdder 
14'.:, calendar folder i -H> and bookmark ffcidex 14<i or p->ttlof;s ihe.re.ot W ;ry be :;!«-ed as 
different ioexaorw such as; on the de$.kxvp compter 134, The e-nuii folder S>;1 file fokki 
542. calendar ioUterl40 and boobtssrk tokkr 144 are. exemplary, grouped by like 
information and- sue alkctively referred to \mxm as -workspace data" 1 36 Thow «<bikd m 
the an will raogofee tbat foe w->rk;;pac s dais i >> may ;n;:kj..k- other types ol dsi* such as a» 
application pr«gram such as Wkrosof- Word 6.0.1 and Use. doe:itnes;>s c:vaiea us3«g tnem. it 
will be farter s^pTeeiatcd tha the e-mad fofeiet 3 .55k I'.ie folder 142. dteadar fohkr 1 40 and 
booknwk folder 144 may sach be divided aato workspace dements, wherein sach workspace 
ektnsat folder or satb workspace eiert-eni indivkbahy in sdexsnikd by particular version 
infcsrmatioa 255 (described betaw with retrsencs to HO. 2.;. Ar:;»tdingly, each e-jaaU or c- 
•nail tehkx, file or tile folder, calendar or calendar folder, bookmark or booknwk folder, 
docusneai or document folder, ae. may be n;k.rrsd jo as. 'a vvor^paa: eltfmerti." 

.Bad! wofks->ac:s; eiewent ci workspace, e^i-a Lj6 in LAN i 10 ;s nxalRisir-ed is a 
pj-e^eti rtrar.ti K>r. : ^U refe^e t k- a< I v-r : n,! ! >. wh .'h is t^c.: on - .-,».'.v f..--ai«^ 
(F IG. 2} that s:rcatcd k For exalte, the web bt^v^er 1 52 on she de::kt(sp cosnputer I ,U ;r;:sv 
be ihff Nsticspe N;5vicaK>r' : wd> browser, and the bookin.aki it> the ;x>oksiark ibi-.kr i*4 



5 cxoa-ed thereby are roairuair-ed us Format A Ahhorje.h Format A is beu;& described as & 

sitii'k forma?. orse *kiHed m -he art knows that Format A actually mcludes- a format for each 
lofbonation ivpe, o.g : (here wiO be a Foots; A tor bookmarks, a Format A. tot 6fes. a Femurt 

fO A for calendar daia. a Format A for e-mails, etc. 

The n:motetCTtn.{Ral 302 stores service engines 154 for njairuasfsuig. vraikspoce data 
! 5 6, *-hiefc may include inibrcsariosi common with mforro&ikm its the workspace data i 36. 

15 ybe workspace data i 16 is mastained in & formal, referred Us a?. Fcna;* B, which xaay t-e 

different iron- Format A Fosraat B Is &iw bs^cd tats the service engines ! 34 create Use 
workspace etawatt. For example, ii o« tsf Use service eaftDes { 54 is the Internet 

?0 Explorer 7 * 1 web browser <not shows), shen the sxsokasairks (no; shown) created therewith are 

maxfcined in Format B. Alifcou&h Forma? 8 ss beiag described as a stogie forajat. one 
skilled \n the an ktv.ws that Format B actually includes a format tor each Mormation type 

, 5 Further, the workspace data ! >6 &tao include* version *»b>ov;:itioi; UO simitar so vemm 

It will bo appreciated that remote terminal 102 may include -a smart telephone, a 
Petxon&l Data A-sistant (PDA) «*,b ds the PftimFitot system by the- U.:>. R;;i-->t!cs ; Irsc.. a 
hsp-op cotnpsfer. etc Am ;j sxasut tdephc-oo, the workspace daix s sfi it-ay memoc tdsphoxse 
numbers and envois. As. a PDA, the. workspace data i to rosy ttichids addresses, calendar 
data and e-mail* As a laptop computer, the workspace data i 1 6 may include the same types 
of irsforrxiatiois as workspace daia 136. 

The global server 1 06 acts as a third party safoiinsstralor. T5te gksb&l server 106 stores 
ixHlependcotlv-HSodiSabie copies of selected portions, of the workspace data J 36' ;md i. i 6 y 
oolfedsvely referred to herein as workspace ilats 320. Accordingly, -he workspace data \ 20 
includes art u:det>er;derdy-tn«d»fiabie copy of each workspace element in the selected 
portions of the wc-rkspace data s 3b and 1 ; 6 and art indf.pet-desitiy-raodiiiabie copy of each 
ccrrcsp-.xhiitnt versos; infoonatioa 255 ■ FIO. 2; and i 50. The version iiiforTije.tiori topics art-: 
coiieetivdy referred to ftetda as version iaformatioa 14$, and axe also described with 
referesce to FIG . 2. 

.50 
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Tl;e global server 1 06 maintains the vvudc.space data 120 tn « te-mr&t, referred Jo as a 
"gciobai fotxaaC' which ir> select** so be eas.ily translatable by the global wasslatsx 12?. to at-d 
from Format A and «o and frora Format K. Although fee global fexsirat si beinu described as a 
staple format, one skilled in the an knows thai the global forma; actually includes a global 
forra.-rt for each information type, e.g., there will be a global fotmat for booktnatks, a global 
format for tiles, a global fotnmt for calendar data, a global format for e-rnsiis, esc An 
example bookmark workspace dement $« the global forma- h<se.«cnbed lis detail below with 
reference to FKs. 6. 

Mctworfc 100 forthc; comprise* synchronisation rsearrs, which mk hides a base svsasra 
1 46 stored witf-ixi the LAN I !0 arid tor example on she desktop computer 1 j"5. Network J 00 
father includes a syrschronl^ion *ecn; 524 stow* nuiside the I .AN fireball 1 14 and 
preferably on the global server 106. The base .oy*lem I -16 and the :rvnchrt»nizatK>a agent 124 
w VK:' ' t> HM ^UvAipOJ N< it ^ -,<■ d i~ bv.ti. k\ <^ i " 
of fee workspace data 5 20. The synohTOsnsatiori mesas may synchronise workspace slemems 

folders, e g.,3 brckmatk folder. Generally, the base system 146 manages the selected portso« 
of the workspace data 136 withmthe LAN 110 and fee syochroni^tiooagssl 124- manages 
the selected portions ot She workspace da« } 20 wh.l-.ui the global server 106. it will be. 
appreciated that tin* globe) translator I 22 coopcr-ites wish to synchrortixaium mem Iv 
translate data formats to and fn;r« the global fonnat . As described m grealer detail below 
-svjih rofaetice to FIG. 4, the bate system 190 preferably initiates and corsfxoh <2ala 
s^ndtrorazatios. 

The synchronization meat:-; may also itx:iude, ;as>red on the remote terminal 502, a 
base system I IS which, operates In a cirmi&r mar:r^t to ihe base system >4b. The base sy stent 
liS oh to-xensote tennraa! 102 cooperates wif.lt the »TchMnization agent 12-1 to syxichtoajtzc 
selected pactions of the workspace data 5 16 with seleoted portion;; of the workspace data 1 20. 
As described m greater del.ni below win- reference to BU. 4. the base system 1 1 $ on the 
remote terminal 1 82 also preferably imitates and consols data syndtrom^iosi with the 



5 gbbat server lUo. AHo, ooie thai the dimributloa offehor bevwccrs the base system ) in the 

remote iem-h-aJ 102 and the synchronization aget« 124 in ;he i:;obal server 106 may vary. 
Sotnemns.-s, primarily v,h«i ihe remote tomina; 502 h a rc-Liti vdy Lsss co-rfiptrtet.tori.illy 

jc? pi>worr\;5 device {such as a smart pbooc or a PDA*, nvnt of the actual fOfiiputaOooaUy- 

«KU««?i vc work wii; occur withsa the iyachTO&«!3U>>« agem 124 is ihs globa) server i(?6. In 
other situaJiotK. f<sr example, when the remote ieanma) 102 Is a Mb; »»Kjigured PC, raosi of 

fS :he cc}-«put3t«o«i5i!y-imcrs«ivc work will cxx.nr loc&Dy on the bass system t 1 8 an the remote 

letrnfoaJ 102. 

Ac-cu-xjiiJgsy, the synehtotiizstiw- rt;eat-s hidependcnOy synchronises the selected 
2 0 portions of workspace thtx \ 16 and \ 36 with the elected portions ofthe workspace date 1 20. 

Thus, the sytscaroaszatson meats.* indirectly ;;yr<«hfoni^c< svotitspace U*w 1 36 with workspace 

FJCf.,2 is a block diagnam tlhis5rs*tfctg details of a service server 2110, wherein each of 
the c-ros.il server 545, the rite server 3 50, she eaterdat server 1SS and the desktop compter 
560 is an i-istarice thereof. Service server 200 includes a Cct-ttai hwu^sim; ijr.it (CPU! 205 
s.j.ch as an Intel PctrUiiir* iftLcroprftC-CPpor or 3 Motorola Power PC 1 rni coprocessor. An 
taput device 210 sack as. a keyboard &«d rooy.se and an ©input device 2 5 5 such as. a Cathode 
, ?( . Ray Tube {CRT> display ate cotspled via a signal bus 220 to CPU 205. A corrtrfiucstca-sras 

interface 225 (•such as ats .Btherttel port). & a&is storage device 230 tsach as a sa&gTKaic disk), 
and Randojn-Access Memory i'RAM) 2?>5 are fttnhsr coapied vis signal bus 220 to the CPU 

An operating system ?.<i0 soctiisics a program for eontrolhog processing by the CPU 
205, and is typically stored in the data storage device 230 an.i loaded ittfo Jhsr K.AM 2?>5 for 
exertion. A service enjiioe 2*$ tncfedes a program tor performing a particular ■service such 
as inaintiMtiit-g ars e-mail data base, a file data base, a ciic-adar data base or a book-asatks. dais 
twse. The service engine 245 may also be stored in the data storage device 230 asd loaded 
into She RAM 235 for execution. 

SQ 



55 



5 To perfbno a service, the servlc*: etigtnc 245 creates service da& 250 (e.g.. an s-sasi; 

or as e-mail solder { iZ containing c-msilK. a use or a &e folder H2 cosxtaininfc files, citendar 
data or a calendar fo'tdet 540 coritsioifig; caiend&f data, a bookmark or a bookmark folder 14-5 

10 containing bookmarks, etc.) in Fotwat A according to prcdeterrrnned prowcoh The service 

eijgjrK 245 stores the data 250 in the data storage device 250 The service data 250 includes 
^rsi ,n o -\Hi>' A'i.vii inp?*--^ t< > id f ^ o U 5 si * v 5s ui' >>u and list' status as 

jg otfthe last x-r&racs.ior; with tJfcii? global server 106 

Foi example, s f service data 250 h craned arid selected io be irwrged with global 
server svojkapacc data 120. then the version infonaalios 255 for the service data 250 may 

5,-. include the date of las! modification and a tsuli s<?i in&catiog the statu* as of the last 

inieracoon with the global server 106 Ftom the versson ir&rrna-iosi 255, the base system 
146 destine:; that the service data 250 hi ns ea-irery bis not been fncrgod with global 

of the last modification. sht?n i.ae pEevkios s-ams as of she last interaction wjil inthcat* ;has the 
service data 2SS included fttracsents K 2 arid 3. If tfas service data 255 curxetftty includes 

denvmt I has been deleted »od eienieot 4 h;s.s t;eer; added. 

V. wd} be appreciated tha? the vemoa kdbrmadon 14?; or the gtobal server K?6 

> d« O* !i 'Kl „ l O M'H hTit M ^ h' <- Itstll !i!i<i ! ^ 

35 

wisi irichide in.forxss&tksTX indicatiaji the date and \imc the version was last modified and the 
rs&tus as of fiitf lasl interaction ivxtk each cheat. The service sngxtre 245 operates «> update 
irse rrr^on iniorrna\on 2* liter to»di\-it^>! s i.re m3df .rid atVr vr .*h r »i/at o> o>*:u-i> 

48 

FiO. 3 h a block- thaefsm iiUxstrabr-g detail;; of she desktop computer 160, which 
includes a CPU 305. an input devrc<> 3 10. an output device 3 15, a ccrsimtmcat^ raterlacc 

45 

325. a data storage device 330 ami RAM 335, each coupled to a sigaai bus 320. 

An (jperasi-jj; systex-i <4!> includes a ptogv^n for ooniroihog p;-.x.r:;shsg by \hz CPU 
305. and is typically itoted x» the data storage device 330 and lo^itcd into ihs RAM 335 -b; 

.9, 



exec:;xtso«, A web browser 152 <x.e„ a paiTkvJar service esgisw 245, FIG. 2; deludes a 
trormctl A service pjogratn for managing rwkraarfc folder 144 u pamcubx service data 
250. HG 2- which mcfixdes vstsJob irxfotrnatw* 350 (I.e., parwuiar version irxfetaixUon 255, 
f SG. 2\ The web browser 152 may be also siortd in xfcscbta sUra>>e dsvice 330 atid loaded 
Into she RAM «5 for execution 1 her bookmark fbldet U4 mav be ffiosed ta the duia siotsge 
device 3:i0. As ssated above with reference k> HG 1 f base system I 46 operates ic- 
s^dwniae the workspace data '; 3<s (vvhicb includes ihcr booktrxatk foider 144) wish the 
workspace data 1 20 . The base system i 46 may be alao stored in she data storage device 3 :<0 
and loaded urto the RaM 3 35 for execuixon. 

HO 4 a block diagram ilxastf&tsng details or" Ac base system 4{k>„ vdiidx 
exemplifies, base 3vst«njs 346 and 1 1 8. Base system 4>)U jrscludes a commnnicatioas tncsrhde 
405, 3 aser witer&ee joodrtie 4 30, kicator modules 4X5, a syncfoymxaiiGR^tari C^yacb- start") 
module 420, a general synehmfiimtioa module 425 and a ootitent-based syncrwxxizauos 

via a signal bus 440. 

'Hie e^mrotttiieeuoas raodule 405 includes rou-xoes for compressing data and routines 
for cooi-rus^e-ciuo" vi;s ihc cointixisRle.iiioni mterface 3'c5 (PIG. 3} w-th the syrtdsrotrjzairors 
a^ent 124 -,FiG. ;). The irotrurjurJcations modaie 405 may finite xudude raaiirx* fur 
appjys.np Secute Socket Layer (SSL) technology and user ideaaucariort ax-d" autbcaika*k>8 
reebsknxes (i.e., digital certificate:;} S.o establish a secure eonurtuaicadorx chatmd through the 
piohat firewall 112. Examples of conxniumcatiofis modules 405 -aay Indiiiie TCP/IP stacks 
or she AppleTalk* protocol 

Tt:« isssr xoterface module 410 includes routitics fo: coHimurtcatiRg with a user, a«s3 
rrsay 3 «c{:)dc a cot-veo dona! Graphical User Interface. (GUI J The user interface raoduie 4 1 0 
eoopewrc^ wltta the other system components as de^crbed here lr*„ 

1 he loccwor modules 4 1 5 wciude roixt-nes for identifying ihe memory tocadorvs of the 
workspace ek-ments in the workspace da:a ) 56 or I ; 6 and in thst -workspace data 120 
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W;rjk?pace element sseiriory bcssson idcralbeadori way be rmplesrsesucd biielligsat 
softvaso, i.e., preset memory addresses or tbe syslctsi's registry, or using dialogic i>;>x:is y; 
q;;erv .a aset More particularly, the locator modules 4 1 5 in Ifcs base sysiars 1 46 determine 
th<r mertsoty addresses; of thee-szsail ibider 1>8, she file tbider 1*2, she c^etbiar folder UO 
:««! &e bsxs-hmask tbider 1 44 .jnd the KssKiory addresses of Use %otks?.:ce demfrts shsresii. 
The locator rr-sxhdes 4 1 5 j)*o determine the corresp»tsdi»g siaroory addre&es of she 
conof.pondi.sss?' folders In ih* wockspace dasa ) 20 and the ujcresposKbng workspace elements 
theses Similarly, Use locator modules 4 1 S «) the Ixafc sy;,;ei-) ; i 8 dcu:;-£Siisrs Use memory 
locations; of the w : >rks:par-e demean cd"v*>rk.space data 5 16 and jfcc memory locaiior*: of the 
corrwsposjdiag workspace eieme-ius In she workspace date 120 

ft will be tsppmcissite-d that the locator modrdes 415 may include locator module 415 
specifically dedicated to each folder or workspace data type. That k, she iocaiot module? -1 1 S 
may itichsde a locator module 415 dedicated so locating bookmarks, a locate* jsodule 4 IS 
dedicated to beating e-mails, a loeoior moclsjle 415 dedicated tr> loosing sites, a locator 
tnodoJe 41 5 dedicated to locstog calendar appenspraems, 85s, k will be torshcr appreciated 
that the locator modules 41-5 may ped»tm workspace elerseni memory Sooa&on Rtesnlhcatat 
upon system baowp or after each commameatKm with the global server 120 to maua&m 
updated rctemoty addres&t.;-: of workspace elemems. 

The synchrrsfii-Ki'iGr.-sisir; trwsdisle 4?.') includes routiner;; U" deseiosisnssp vvt-ers Us 
j(\i'(»ic svflCi^^^U-s^ ff ^o-ksp* i'tt ' <A>*r it> vv<C< voV^f *u ra * 120 * x 
example, she :;yr;eh;c>ria&tksrx~ssa« module 420 may iBisiase data s> achrosiis*at:on upoa user 
tequesi. .at a?33rJicuia: tisoc of day, aitet a pfedesesTsihscd txme period passes, after a 
predetermined number of changes, after a user action such as user log -off or upon like 
cshetia. flu; sync br^iizaium- start module 420 initiates data tytKtaronizatkm by m^iucsivt-c 
the c.e-K-rai syncbroawKitwo rnodak. 42:s (described i'-clow) so beg:cs csectstiots of its roossrscs 
It will t ; e apprecjased d»t c<iraiy»i«:>ca;u!r! vvish ti-.z sy;-vch;f-si!.'.aih;si i:>>ot;v 124 pretcrabiy 
liquate;; frc^n within the LaN 1 1 0, hecaxox die typscal brew;;!! |M pr«ves«s io-lx=und 



The genetd syr-ehroaiavitton ironic 42S tociwdes routines for rexewwsg version 
tsfbrnjailon MS for modified versions (ton \hs syachronssxstuxi ageai \24 (FKi r ;> and 
roiRirses; for eorxsifiirig the ^ef.sion Irdbrmasjon 2 PS or 1 V) stains a last synchronization 
sjitnauire 4!iS (such as R la?? ;;\TichroM?;stior) dato and !sm!^ to dets.rer:ir:c which ve r$io(k" have 
been minted. Th-t jewra! syichromratinn tnodate 4!!* funin-r include rotfiaes. for 
exaroxhfi.g Uic version ioforroa-ioo 148 ajid the \ers.!o« infixtoaiio-i 5 55 or i SO So de-errvdxe 
if one or ho?h visions of a oarikessr workspace eier»ea? sir vo>xk;.:-avc elemem fc\<tex k 5 ve 
hem modified. 

Fw-lh«. Use goners! ;:\T-chro?uxitlo-) trx-disk 425 includes fosstirse;; for peffoxrxsirsg an 
appropriate cyfiehrorMfjg responsive actios. Appropriate synchronl^jnt: responsive acijons 
vrwy toehide. If oiJiy one version «t .* workspace det-iert in venrf-: space Asia 136 or 5 16 has 
b;";-!-! >vioddu:d. U;eo forwardine the nsodl'ned version v« the ptefexre-d vexsk-n) to the other 
storeCs) or detenrnmng sad forwarding only ihe changes mate. CoBspuiittg the changes msds 

SYiKhronbsHots or by .companSg. Ssfe two versions, it mil be appreexajed thst mo contesxi- 
*«s*d review of the ch<*ag*s t% nmied i t wDI be apptcuated xlu» one *.um prcfetsbiy 
f<>rw.sr<ls on!)- the cban<3c5 tq the other store for <^mfca»g w* of pwctrsw protr and 
rr?HxuiiL?ii?f. the thts cororxruo^tions across the ooon-nirnostlons ciurmd 108 or ; 04. 

Other app-oprsaie synchro mxixse responsive actions niay hidude. If two version ot "a 
wojScp-w ef-~ne ' *~ ^oecx inodr'rvi sodefe;ideoSh . tx*rr> ««5tu» h ti>e ooni 'r»t *\*scd 
sym:brnnsr.s:rion rt-ociuie 4.50 i described below) to execute its routines. 'Ifcst is, if 
versions of the sasae w>xks.pace cteeas have been modified irdepeadently, ihtn a eoriterst- 
based review of ixw eh;s.xu?.es; js pr«J>r;sbie. Upon corx-pistion of the Uatci s^chfonj^itt^ti, the 
^ns-ji s.y-ichroru7:}xiot3 c:X>:ii;Se 4::5 updates Jhe Iwi %yiKX-nnih&iwn ;>isr>attjr«f -l^fi. 

The conti;;^ -b.ise<! •syne.hroriir.ciuo^ mixiule 430 loci-ids-? xwtsii-jes. for rs-coacilsrij- tw<-. 
or more modified ver ; :;oris uf .i work/pace elerrjenf. K>v esatripie. if a 'iset ii:;s ;t:-ic:x-t:'i!i'mlv 
snodiried the o"igie;d arid the copy of a workspace dement :;ir ; ee ibe ia$t synchroms.-jtsori, 
then She <.wfc:«- based sy;ich!oo;^;s;i;:n stpxIsjic- 430 dc?en-nines ^-ppjop-risjie responsive 
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5 ;. ; t K Ni ■ i. onlcxn-'-v.^ n rotiro-tr s« v. ifludue * "0 r« s% r-^tje-*: ^ a mt U *e *ct s 

-•oh-xj, i-«-th \.^o^ n ?«th «■ pet<> jM" K wuvu'.j-s.k' tlr ).\<dsuM *. efforts r>i -> ^ 
70 ^naie? v'ttA\2 v*^ .on *hcc svH<- es u-.-hiutf \?'M^ b<>;h stores 

fS- mi .> ff v d -f><.\ 'tr tr-v <: - 'unv - k{. ,is .k-f.'-tirf, » Mi. grAph 'R -vr ■' <.-'!"< o f . as ^ 

mod' t> rv the «jrre t> r,n^ w th ; <. *'.c; % ^.on t iv- i .-co u -wic. Jf c^t -! • - £•-.,- ; 
:V confnv .ui hton/it on »o>J«io -P>> jiUn.pt ;?t) t<\o»i ihtho f )U, e $ , b- 

oivs Sh^> o^'tohEJiif-'' >■-»<< v.r V^ni"ii'it r^-ikfe *V .m?^ - . 'he .-t-n-,'*' t > f.»'^ 
rv - --v^-i? a x! i-'l<. jJ " \n- > « t»i ■»,*ti<-t} '4S ' to .i^, ' Jxts./' 

2S 

K- ' « . i -> u vk <i ,4 j ,-3i >! u<< <-h k< Ctfy sot t'V \f -hn^ „stf.\, j^nt 32'-. ^';s^L 
mh k-,< 1 w>jfxnTu." m.n, 5,K U ,s nth; ^ ^ ru'v. -11^1. m,\ u 4<> 
v , J.-viK'J .«vvc a ih -'.-;< w u f-H; -u \! x s m ^jv'jj.v » * • ^ t-^' i - < . r 

^ t r:i s,r.rr>n?a:^i rr v-, ^ , >vrb <i jr-'s.-;.i v- ssft,-:.- sec to r'*' . 4 s - 
! m «-"•"•> n o^kt/, ')t xi 1 1- •>« lai^, s.u.n-*-. K<r x- ;>p» ir.^ t. r..., at -1 o,i!sr. - > 
m- t .^-u--un rsv-,-! >- \- t > t{,c t ■>! 'Viii'ou-Js >- clt< jj.e* S .'' v-.a"i U\- Hjw >s,\i~n An >t\i, ;hi 

mav fy fx f rw'udc a'«t:iie' < : 'or ivtsMiiSsnc <o<: on - uroH'ut*^ oit^r J cha«i'e» -Iik Ui;h j'Sv' 
v'Uibs'l tWwiil i I ? „j\< ttif ouct> . <\N *.a"AcsH \ 1 4 wi^h th ' s onuf u."j<. :nod-3« -H^ 
■°t.u 'Li' ti.- the gei'sbi* ' p-^ac^r^rj/a-'oii j.' xhJe 42\ $->.e x'i'i-!. ''J ^'tschruR. ^at-^ 

UWljV s " it ',i^l.' !£>li - lH0- il (^..S'A! '..•).< tf C ■- ~'i 1 iK\ "l.ilv.- 1 4< .-nJ " iC !.s." 

;!u c;.3Ji^« m -<k U o<\ I ?v Jt"' v-.< i l ,ii U e -ri. s\r,c H' « \- -v-v 

^•xhrM-! < .r ! o ! M^v.",..v<i<^'.v.-HV-^?sN.,l«£i '.I? \.-- t vnera ^ .rt.^v > A t-.ox 
-)3- 
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modi.de S I :> rurtbet tadtfdes .routines tor forsvaf ding worksc ace data \ 20 stoctaikied ■<■ bs 
modiskdto ihc genera} syxkchtonuiatioa module 415. and wutific* for receiving preferred 
versus* of workspace elements of wottepace data 1 36 or I ! « or jusi the changes tram the 
general sytKhroKtzausrs raodulc 42 S 



HO. 6 iShxitra-es an sxasnpls booknt&tk workspace eiernsjtt is she global forma* . Ffc* 
j5 giobai rr&^dator 1 2 !: ujcorpcrases ali the in&onatlon needed i?> bosh fenaats (Format A and 

Format B) Jo cteate the Global Hxnsx. For example, s('a booteark m Formal A rteeds 
elements; X. Y aad Z atid a booktaark x» Porroal B needs ete»t.* W, X aod Y, ;h« global 
, 0 uan&istor 1 22 incorporates dements W. X, V and Z tA create. 3 bookmark ms the Global 

Format. Purtbct. the gloh&l translator 322 inctHparencs ?iie io formation whic.S; } $ needed by 
She- sytsdwwrsbatjon mams such as tise last sooddWd date AnrodingS?, £1 bookmark in the 
Global Fowwl Includes a ussr iderihScattoa (B» 60S. an eatry CD 610, a psretti ID 61 5, a 
folder ID (lap. 620 a same 625. 3 descripfiott 630. the Usi fonts Resource Locator {URL} 635. 
Lbs? position 640, a dueled, iO ilag 64 \ a iast modified date 650, a crested date 655> and « 
separates ID ikg 660. 

FIG 7 is a flowchart jHusttatmg a raethod '00 for a»ng a global Ixsiaslstor I';?, io 
$vm,hmmzc rnukiolc copies of a workspace denier,! m a secure network 5 00. Method 70s) 
begins; with the user interface module. 4 10 in step 70? coablit-g a use* 10 select workspace 
cieruecU ofvfOtkspace data U6 and 1 18 for the syxtchroruzalioti messs to synchronise. The 
hxaior modules 415 in s-ep 750 ideality she tne.tnory ioca-jon;; of tl;e woiksisats; eiercen-a in 
workspace data 1 36 and I 1 6 and the corresponding mesvor\' locsttoas $.« \vt>tkspace data 1 2.0. 
it a selected workspace okonors! doe;, noi have & tiotrespondtni; memory location, such as in 
the case, of adding a sxsv workspace elements, to ihe global server 106, then one ;s selected 
The selected memory location may be a preexisting workspace demest or & new workspace 
eiwrsent A:-: swaed above, workspace demerit men.on k \n rn ,der 't >u uyv be 
ifnpkaxm-ed usir.g intdii^n; sofU^ice or dialogue ix>>es.. 'ihe general syre.brosiizatioo 

5:) 
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jsodutc 42$ sad genera* sYKcfcwaization module 5 1 5 x« $tcp 7 J 5 set fee prevyra? otius of tlx-, 
wwkspace «)eojeftts eqaai lo ihe naH set. Setting th* p«vkiu$ status JO &s k»U sss bdiciiie* 
thai ali infbrmatioa oftfw workspace eicrxiciii has been added. 

Pu <v:)ch^)i ro»i % <-. s-un t-K-dirc -V< % -j i step ?y tie:- '"tvx. ^:ru>-~x<Yh1errs';t;ed 
ensena have Vxttsi m-et which indicate ;h;;t xyr.shrar*7.3t!o-i oi the ieorkspa;:c eie^cnu. 
selected >h step 70S sh«ui-i si&rt. if not, ?h«n the syru&tonxzatioa-ssart tnodssie 4'2(; !.;■ sU'p 
?2S waits and loops hack to a*p 720. Oihwisc. Ihe aHjKaunications sncsdule 405 a»d 
t.crt!n;\:ni-::a:io;iA module SO? 10 steo ?30c«abi»33 a sectae c^umtswstioB* ctanac! 
therebetween. 

1'hr. gaara! sysKhrosttzaMOT* rr-.-.xiute 425 ancitt-e gene^il syachtofsizaUots nsodule S;5 
in krv 735 deterrawc whether &ny workspace cternents htivc been modified Thai is, the 
general synduwizationi moduk 425 m ssep 748 examines the voaoo MematiOft. 255 or 150 
of each selected work^paa; densea- in the workspace d;it.i { 30 or I 16 ti^a-Hst iae kit 
synchffinsKatiot; ssgsatars 43 5 to locate fsodified workspace efeasssnss, Thb comparison may 
ir»chide' comparing the date of last modiiica&on veitts the dm oi lass syndumUaium, w may 
include- a corrjparisoti beirweets the carremt stsmis m& Iks previous status as of the last 
interaction. Similarly, the general sysckmlaaliOR module >J > exsnikios the version 
irXo!inaiic : i v . 143 of «;-~h correspond!!.;?: workspace ciem-.?r>: in viotkht>3.cs dms Y2\) and tr=e last 
synchtooistsMon signature 435 to locate RXiiJifsed workspace elements, 

if in ssep 7iS no modified workspace elements os folders, are loca-ed, thea th« getrasi 
syixhtttttssatioa rnodiiies. 425 md 51 S s« step 760 update the last syacfaoiuxatioa signage 
435 and method 700 ends. Otherwise, Ik? gener-vii syachf^xafioa module 425 in step 740 
determines whether moT-s than one version of workspace ektnent ha:; ix-cn saodif-ed sitwc 
the }ast synchroni'«ite. 

I f t;niy f>«e version Sm hee.ti nsod.d^:-.?,. t{;cn U-e corrir;:p;:>!>di«g gensr^l &y;ichi-o«b^3io« 
tsKJsluie 425 or '51 5 in mp 745-tocmtJHCS the chaBges made. As stated shove;, detetraisiisig 
the dtta-'^ei nude, may he jtr-pkmerced by compsr:.fj!S >h:: em-tec-; iSJifa;- of she w«rs.^;ace 
okmetjt against ihs previous sratus of the workspace ele«ieai as of die last srtfetactkm 



therebetween. ! f Use change? were made only to the verstots irj the workspace dfcta- *h«n 
the global trattsiaK-r 12.2 in s«ep 750 trarshstes she changes xo the fortnas used by the other 
${0 «. :jxtd «he genera* syae&oaiatifln module 555 In scp 755 fanmnts ttse translated 
chanp.es to thcr S>e«erai synchronisation module 47.5 for updating tfse outdated voskspaa: 
element the workspace data 536 or 1 56. ft the u;xkted version is. a *otk.<spa<^ ekroear. h 
thv wnrVspat* data I or i it>. the?) the in-nt'tu! synduov^-uon n-odid* 42:" *ends the 
charge:* so she updated vecaan Jo Use global transisaur 122 for translation and theo t<> tix 
genera* sy.i< ■hronlzation -nodule 515 for updating the outdated workspace element in the 
workspace data 120 The genets! synchron; Kitfon module 425 and the getters*, 
synehtonizatjun module 51 S ui step ?57 updat* the ptevsous state of io reflex; i the estreat 
state as of this interaction. Method 70-0 then return;? t*» step 7*5. 

If the genera? synclwMwaJion module 425 hi ete? 740 detemtKies that multiple 
versions have beenmodifsed, then the. general synchronisation msdale 425 in step 765 
cfttsjpwies fte changes to each version and is step 770 iiresxnets the coateat-hased 
synchronization rnodafe 430 to examine content to deference si" any eooihess ex.ki For 
example, the content-based synchxooiKattoa module 430 may delennine that a conflict exists 
tfa uset deletes, a paragraph m one version mod tti.es the same paragraph so aaolfcr 
version. The cotjtsm-based syno-hrorshxaturcf module- 43(5 may determine thai & conflict does 
not exist 1 fa user deletes different paragraphs itt each version. If tx> conflict is foaisi, iiten 
method 700 jumps to step ?5<) for translating and forwsKimg -he changes in each verstots to 
the other store However, if a costfhet is found, then the ecrrtent- based synchronization 
module 470 in step 7?5 reconciles the modified versions As stated above, recotjctiiattos rtmy 
include reque-anic. instruction* from she u;;eror based on preselected preferetices perforcsntig 
responsive actions* mch as storing both versions at both stores. Method 700 then pjtxxeds to 
step 750. 

it will be appreciated that in step 710 new workspace den-tents sad preexistiisg 
workspace elements to which new workspace dements v>'M be merged are. sei to ^modtfjtfd" 
and the previous :«atas is set to the snsli set. Thu». tt« jtcner.-»i synchsf.>r»i»>ii-.)« modufe 42S in 
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S s;ep 740 wii! determine thai nsofe on<? vsnhon h;i$ Ijeesi fnodified sjxai the content-based 

sytwhroniyation module 430 »$ «q> V 70 will dtfJenmoe that oo coaflki exfew The changes 
in each will be trgmiased ar;;i forward so the other store Accordingly, she two versions will 

iO be elective!* merged and stored a wjet- store. 

For example, if a first bookmark, folder was crested by she web browser 1 52 on she 
desktop computer I 34. a second folder v*s creased by a weh btowjifr (no; shown'! «» -he 
remote terming SO!:, bo prc«ds«n& folder ousted on the global server 106 and she user 
selected each of these folders for synckoaiaatioa, thee the syBchxsstzauoa meats;; will 
effectively merge the first and $ecox<d folders. That is., the ge;:erai synchronization module 

,, 5 C5 oti the desktop compter ) 34 will determine that the rirsi folder has been modified and 

she previous slaius is eqt*&) to the mill get. The general synchrostSKhot! modiste 425 will 
determine and send she changes, s c. *i the. wcsrlcsraec deroctfe in Ihe that folder, -o a new 

., s . globs; folder on the global server 106. SixmSarly, she general syaehroaizatjosv module 425 on 

•heretooie lentunai 102 will deieornne (hm, as of its kit iatmciort the previous siamsef 

425 mil ussauct the- eositem-b&sed synchronjaaaoTi module 430 to examine fc changes made 
to each folder to determine whether a conStst exists. Shsee no ccstflicts wsil mt, the gesseral 
sync'hmrazatjesn modal* 425 will forward 'the changes to the global folder .and she general 

- hK ' Iti H Jl s si" ^uS.!» ' » vt>~ w li,^ K( c 

3,5 

work space elements of the- firm and second folders in ; ise global ann soeood i'otden.. The 
general .sys;ehsorJ?.at;ors nvxhrts SIS' wi.ll mdbtxs! the gessernl ;;yntljxoS-n;: ; sdevi module 4.25 that 
the t;k?bal folder has been modified relative So Use las! inieractioa. and vdli ihrv^=rd the now 
cbaagc* lo she fsrst folder. Thus, the first and second foldets *iJI be Kiergt-d ued stored a 

for a .'second example, the user re ay select an ewnsptory document in she LAN 1 10 to 

be synchronised. The general synchronization module 425 will forward the doctuneat to the 
global server 106. Simitarl;, the user may select the satne dtjcumem for syachixjsuzatkx} qix 
ihe remrae renrimal 102. "The genmsl synchiomsssHort module SIS will forward thedoetsraem 
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5 io jhs rermv.e terann&l \ 02. it changes were made ro the dcivjumcn?;: H-dqii-ndSBtiy, rher; the 

content- based syncbronteassor, modafc wjU examine ihc content of the documents so 
<k*3T«ir«s if a conflict e\i?fc. If no conflict exists. Ujers as de* tiheU above. t!« general 

to synchronization module* 423 .tod 51 5 will roetgtf the documents. Otherwise. conflict 

does exist, the cotrteat-based syjjchremtaatsoji module 430 will reconcile the changes arid then 
the: general synehKsntJSssios modules 425 m& S i 5 will ferwsad the recorded chasg.es to each 



The foregoing description ofrhc preferred embodiment? of the invention k. by v.-ayot" 
examo)? only, and other variolic os'lhe above-described embodiowntr; arid methods, are 
provided by the present invention. For sample, although, thg global server 106 k iik&insed 
as a single devise, the global server 10b rosy include sevexai compute networked together. 
Components of this mveauou may be implemented using a ptxsgr&mroed general purpose 
digital cartnputer. uiag uppho'mn specific integrated ritcuits.. or using a senvork of 
interconnected conventional components and circus ts The embodiments described hcrcm 
have been presented for purposes of illustration and are sot mtended to bo exhaustive or 
liodtmg. Many variations and sxtoshricsaoTis axe possible in. hgb; of the foregoing teaching.. 
Tfee system is limited-only fey iht following claims. 
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I . A system, comprising: 

a first store for storing a first workspace elemeat its a first fom»l; 

a $co.)t:-i $.!ofc fov storing a second wxkspoce element which is aa uKlependerUi}- 
jnodiftahie ;:opy ofiher fim wojksauce oksotnX ix-. a wcotd lorwsi: 

a cOTasxsjjc^totJS channel co>s0k§ the Isrsi store to die second store; 

syncKromzatjoR means for sytjchroasxiag the first workspace -etosstt and the 

a translator for translating between &e fust format sad the second format. 
>. The tyrant of ci.r.-n 1 . wbcton (he. firei ioanai is ite ». as the second iotn;:*. 
x. The s^ism ofcbsm ) wbcfeis the second formal include HTML 

4. The system of claim 5 , wherein she first store is m a. LAjM 

5. The system of-dahn L, further cftmprissag a S-rswali for protecting the fe.s store. 

a first geriee-n syBchrcsnisatJon module for esaaraatng the fitst work.spa.ee element - 
as «:c Gi'st store <o doicrnvne whe&er it has; oce;t mothdeih ;snd 

a second general synchronization mod-tile for exasmmng she second wskspace 
elcmctit &k ihe second s-ore if.-. determine whrfher is has been modified. 
Is . Tlxc stem of drum ?. vk-hwia 

•hs first workspace dersem md the second v.ork;.f«<.e e^sjem e.s-:h -tjc'jdc 
version i&fermsuon: aad 

•hefit.51 ana second ger;ers; synchronization modules oach eoytsu-c {he vmtor: 
Lnfotmasjort oi'each workspace dement to a last syrichjonht&tion sigtistiire to detcrrni-ie 
whether the ■■ workspace demont was modified. 

9. The system of cMm I , wherein the .syncbroxdzatjon means niefudes a 
ss"ichv.n'i5^ii;o!-! f.;3.vt module for difwnssising whet; to hsi-xa-e synchroflivuRtori. 



«<>. H;e system of claim I > whetdn }he first workspace ekmcnt iocl-rdes 4 first ibidct and 
the ;.ecos;d workspace ek'-nen! includes <i second folder. 

] ■ The system ■:>!" claim ! 0. furmt-r eompmmg 3 t o»«at*based sytichroxsi^atiuri mc-duSc 
for e.xamisknt; content oi' ;iis fust workspace eteractu and of the second workspace element 
when the ft*st workspace <jl«sment arsd the. second workspace dement have both beea 
modiSed sbaee the Ism syRChjrnn^tjoa. 

1 2 The system of clai re ! } . whexem the content-based syntbtofirzahCK module 
dcBctraine!. if any contKm exist and if so sheen she; ooiUein-^sed s,ynt.hTom3aHort modal* 
recoacites the conflicts. 

i 3 . Il;c system of claim ! 1 . whereas the eomem-based svE5chronlz&:io;i module 
nstsgTMtsi the chsfiges msde.to each workspace .ele&seai. 

1 4. The systen* of ckistt k farther comprising a third ssors eospleri to the second store 



workspace demerit as- of the last synehromsxstiosf. 
I 7. A imethod, eompsisiag: 

accessing, a first store stoiis-g a fttst workspace ck.mr-.8t b a fttst format, 

secession a «.«»tid store storing a second ^-orksp&ce eiemsnt which is m 
i;sdependetsdy-m;>ditlabk copy of Ore tsrsi workspace element in « second ion-sat; 

synchronising the firm workspace elexnast and the f.ccorid workspace element; sad 

tansUunfe between the firs.: fotmtt atid the second formal. 
IS. "fire method of cUdrti 17, wherein ihti firs) format is. -he same as the ;,eeo;:d 3oif»at. 

1 9. The method o f claim 1 7, wherein the second format includes HTML. 

20. The method ofetstm I ?, wherein the first store is m 3 LAN. 

21 • T he. meihod of ciaim i ?, wksrexa the first stare is. protected by a tuewall. 
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1 n t n t;rtfeer comprising she stei 



wowiistf rrrvsmn-m 

means for accc-sixig a Cm »toxe ssoring 3 first workspace e|«ni«« is; fe fin.s foouai; 

means for accessing a second sieve storing a second workspace demerit which is. an 
independently -rsodifiabte copy of the first workspace element in a second fotrast; 

m-.i3as tor syndirora/h-j; thf. fir;:- ^wrkxsMtc den-em and the. xr:-.:ond workspt^e 
dexocat; and 

mea«s &>r translating between the first format and. the second format 
>t , A cotnpui«»r£;a4ai>Ic «ore»«r medium .-soring program code fo; causing a computer 
perform the steps of: 

accessing a first stoiz storing; a first wtiriapace eiesneni in a tin:; format; 
accesi.t»g a second &!ore. stonng 3 second workspace demest which i<; an 
5 jndepend^sliy-rjtodifiabte copy of the first workspace element is abscond format; 

symrhjomxasg the fjist wcsrkspaee dement and the secorsd workspace ekroest; aad 
imnslaSing between the first fcnjiai assd the second formal 
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